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2 i n  Ark.; and on 1 in 111*, I o w B ,  Kana., Ky*, Mo., and N. H. 
West of the Rocky Mountains thunder-storrns Were reported 

and 30th; Oregon, 14th and 19th; Utah, 30th ; Wash., 13th 
and 18th. I n  states and territories other than t,hose named 

MISCELLANEOUS PHENOMENA. 

on e. limb 20th could not be seen; small facula? e. 23d, 
faculoe w. aud sw. 2Gth, 1 group, 2 spots; new group n. lati- 
tude 1 day e. of meridian. 27th, 1 group, 1 spot; spot on 
meridian vanishing. 28th, small faculm by rotatiou on e. 
limb. 29th, 1 group, 1 spot; new group in  facula near e. 
limb; faculs nw. Cloudy lst, 2d, 4th, 5th, 13th,24th, and 31~t. 

Mr. C. E. Buzzell, Leaf River, Ill.: ls t ,  the large die- 
turbance of November 21st was passing w. limb. '2d to 7th, 
cloudy. 8th, marked facula and small spots near w. limb. 
9th t o  12th, poor definition. 13th, poor defiuition; 1 group, 2 
days in ,  in u. latitude; 1 group, 5 days ill,  in S. Iiititude; both 
uncliauged on 14th. 18th, 1 new group 
nom rneridiaii ; 1 group uear w. limb, which faded out on 19th. 
Group of 18th subsided 011 20tl1, with apparent clear disc ou 
2lst. 25tl1, 2 small groups in n. latitude near meridian; 
faded out on 28th. 29tli, new group, 3 days in, in n. latitude; 
faded out on 30th. 31st, cloudy. 

Mr. Jolin W, James, Biley, Ill. : the large spot on the sun's 
meridian November 28th disappeared by solar rotation Pth, 
but failed to reappear wheu,duo on e. edge. 4th to 13th, nom 
seen. 14th 8 group of 12 small spots on ~ ~ 1 1 ' 8  meridian in 
very low a. iatitude; still seen 18th. 21st, f i i ~ u l ~  near e. limb. 
21st to 28th, uo spots seen. 29th, 1 small spot, surrounded by 
faculae, 2 dn,ys from e. edge; spot gone on 30th. 

Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spota 
were observed on the 2d, 14th, 16tl1, 1 8 t h ,  arid 19th. 

Haverford College Observatory, Pa. (observed by Prof. F. 
P. Leavenworth) : 

16th and lGth, cloudy. 
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[Verificetions msde by Assistant I'rofessor c. F. Marvin, wsieted by Mr. H. 
E. Williams, chief clerk of the Forecast Division.] 

&ORECASTS FOR 48 AND 72 HOURS IN ADVANUE. 
Appreciating the great imp0rf;anCe that long time prodice 

tion8 possess for the general eubllc t h e  Chief Signal Offlcer has  
authorized forecasts for 48 and 72 hours, covering the 2d 
and 3d days in advance. Those are optional with the fore- 
cast official, and are only made when clearly in  the public 
interest, and cover, in all cases, co.ns:derable areas of country, 
and are not condned to localities. 
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Dofinition fnir. J lnrge spots. 
Dofinition ood ; I large spot. 
Definition fair. 
Definition good. , 
Definltiongood. spols amnll. 
Definition good: spots small. 
Dofinition oor. 
Dofinition kir: 
Dofinition fair. 
Dofinition fair. 
Dofinition bnd. 
Donnition poor. I large spot. 
Dofinition ood.' 
Definition t i r .  
Ueflnition poor. 
Dofltillion poor. 

Percentages of reridcations of forecasts made for second day 
in advance. Number of predictions made: weather, 243; k m -  
perature, 168. Percentages of veri flcations : weather, 88.1 ; 
temperature, 94.4; weather and temperature combined, 87.5. 

Percentages of veri6cations of forecasts made for third day 
in 'advance. Number of predictious made : weather, 25. Per- 
centage of verifications: weather, 96. 

The forecasts for districts east of the Rocky Mountains for 
December, 1890, were made by Captain James Allen, 3d Oav- 

0 FOREUASTSPOR 24 HOURS IN ADVANUE. 
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d r y ,  Signal Officer, and those for the Pacific coast districts 
were made a t  Sail Francisco, Cal., by Bd Lieutenant John P. 
Finleg, Sigiial Corps. 

Percerrtages of forecasts verified, December, 1890. 
..... ._ ___ .. .- ....... __ . 

States. 

Maine. .............................. 81.9 
New Hampshire .................... 
biassachnsetts.. .................... 79.9 
Rhode Island ....................... 83.2 
Connocticut.. ....................... 83.2 
E a t e r n  New York.. ................ Q . 8  
Western New York ................. 74.3 
Eaetern Pennsylvania .............. 83.8 

Delaware ........................... 87.0 
Maryland ........................... 86.7 

Virginia.. .......................... 85.5 

SouthCarolina ...................... 85.4 
Georgia.. ........................... 81.9 
Esstern Floridn .................... 85. a 
Western Florida .................... Q. I 
Alobama ............................ 91.4 
Mississippi ......................... 91.5 
Laoisiana.. ......................... 
Texna ............................... 2:g 
Arkansas ........................... 79.5 
Tennessee .......................... 82.2 

Vermont.. .......................... 2: 

W e e t e r n  Pennaylvania. ............. 79.4 
New Jersey ......................... 85.3 

District ofColumbia.. .............. 85.7 

North Carolina ..................... 8q.g 

...... ...... - .. 

States. 

Kentucky .......................... 
W e s t  Virginia ...................... 
Lower Michigan. ................... 
U per Michigan .................... 

Ohio ................................ 
Indiann ............................. 
lllinois ............................. 
d a c o n a i n .  ......................... 
Minneoota .......................... 
Iowa ................................ 
Kansas ............................. 
Nebrmka ........................... 
Missouri ................ ..;. ....... 
Colorado.. .......................... 
North Dakota ....................... 
South Dakota ....................... 
Southern California* ............... 
Northern California*. .............. 
Oregon. ............................ 
Washington*. ....................... 
By c&menbr Weather ............... 85.7 Temperaturet ......... 81.2 

Monthly percentage of weather and 
temperature combined t.. 83.9 ........ 

- 
84.6 
81.4 
85.4 
79.2 
88.4 
74.9 
72.6 a. 4 
88.8 
86.6 
86. I 
82.8 
84.5 
Q. 3 
86.6 
85. a 
90.9 

85.0 
2: : 

.In determining the month1 percent e of weather and temperature combined, the 
Pacific coast states are not mcruded. t?he foreants of ,temperature in districts east 
of the Rocky Mountains for December, I-, were made with reference to the maxlmum 
temperature alone. that Is a rediction of warmer or cooler indicated that the mnxi. 
mom temperatnre'of the dky zesi nated woold be highcr or lower than the maximum 
of the previous day. !The monthqy percentage of weather and temperature combined 
is determined by molti lying the percentage of weather by 6, and the percentage 01 
temperatare by 4, and dgiding their sum by IO. 

WIND SIGNALS FOR DECEMBER, 1890. 
Statement Towing  percentages of justifications of wind 

signals for the month of December, 1890 : 
Pi& xignals.-(Ordered by Captain James Allen .) Total 

&&bar of signals ordered, 95; justified as to velocity, wholly, 
70, partly, 12;  justified as to direction, 93. Of the signals or- 
dered 49 were cautionary, of whiCb % were Wllolly and 7 partly 
justified ; ana 46 were storm signals, of wbich 37 were wholly 
and 5 partly justified. 20 sigiials were ordered for easterly 
WilldR, of wbicli 18 were justified, and 75 Were ordered for west- 
erly winds, all of which were justified. Percentage of justi- 
fications, 77.5. 
COLD-WAVE SIGNALS AND TEMPERATURE-FALL WARNINGS- 

[Ordered by Assistant Professor T. Russell.] 
b Number of cold-wave signals ordered, 166; justified, 102. 
Percentage of'juetibcations, 66.4. Number of temperature-fall. 
warnings, 119. Percentage of justifications, 61.3. Percentage 
of justifications of cold-wave signals and temperature-fall 
warnings combined, 64.3. 
Percentagea of verifications of weather and temperature sign& , * q w t d  by 
4 directors of fhe various State Weather ~ C r a z c e a  for December, 1890. 

- 

........................ ................... ........ ............. ............. New Jeraeb. .  87 86 Nebraska 

Ohio 88 
Michigan .................... Northand nthDnko ta.... !: 
Iowa.  
Illinois 

Minnesota 79 
s7 
82 
88 ss 

........................ ................... 
Missouri ..................... ............... Sa 

STATE WEATHER SERVICES. 
[l'emperafure ita degrcur Fahrenheit; precipitation, including nulled mow, in i n c h  and hundredth.] 

The following extracts and summaries are reuublished from reports for December, 1890, of the directors of t h e  various 
state weather services : 

ALAB AYA. 
Temperature.-Maximum~l,  at Brewton, 6th; minimum, 20, a t  Valley 

Head, 4th, 28th, and 29th, and at Citronelle, 9th; greatest monthly range, 68, 
at Brewton; least monthly range, 39, at Chattanoo a, Tenn. 

Precipitation-Greatest monthly, 3.97, at Doubfe Springs; least monthly, 
1.36, at Bermuda. 

Wind.-Prevailing direction, northwest.-fiof. P. H. Ndl, Auburn, di- 
rector; J. M. Quark, Private, Signal Corps, assistant. 

()ARKANSAS. 
Temperature.-The mean wan2.1 nbove the normal; maximum, 78, at Tex- 

arkana, 24th; minimum, 2, at Lend Hill, 9th; greateRt monthly range, 74, at 
Lead Hjll; least monthly range, 44, a t  C'onway and Dal la .  

Precipitation.-The average was about 1.26 below the normal; greatest 
monthly, 6.12, a t  Winslow; least monthly, 1.70, at Texarkana. 

Wind.-Prevailing direction, north.-M. F. Locke, Commissioner of Agri- 
culture, Little Hock, director; F. H. Clarke, Sergeant, Signal Corps, aa- 
&ant. * 

0 COLORADO. 
Temperature.-Maximum, 87, at Bennet, 10th ; minimum, -21, at Breck- 

enridge, 8th ; greatest monthly range, 98, at Breckenridge ; least monthly 
ran e, 30, a t  Monte Vista. 

&ecipitation.-Greatest monthly, 6.40, at Cumbres ; least monthly, 0.00, at 
eeveral stations.- W. S. Mi&, Sergeant, Signal  Corps, Denver, asdstant. 

0 ILLINOIS. 
Temperature.-The mean was 3.0 above the normal; maximum, 63, at 

A.ecipitation.-The average was 1.78 below the normal ; greatest monthly, 

Wind.-Prevailing direction, northwest-John Craig, Sergeant, Signal 

Cairo, 1st ; minimum, -2, at Aurora, Belvidere, and Sycamore, 4th. 

2.91, at Cairo ; least monthly, 0.03, a t  Keokuk, Iowa. 

Corps, Springfield, in charge. 
INDIANA. 

Temperature.-Maximum, a t  Jeffersonville, 21st ; minimum, 2, at Mauzy 
and Point Isabel, 28th; greatest monthly range, 62, at Princeton and Worth- 
in on ; least monthly range, 82, at Columbia City. 

$recpation.-Qreatest monthly, 8.86, at Cannelton ; least monthly, 0.23; 
at La ayette. 

Wind.--.Prevailin direction, southwest--Rof. I€. A. H u s h ,  La Faydte,  
diTWtorj C. F. R. &Pappenham, Sergemt, Signal corps, aseistant. 

0 IOWA WXATHER AND CUOP SERVICE. 
Temperature.-The mean wae 6.6 above the normal; maximum, 72, a+, 

Glenwood, 10th; minimum, -18, a t  Weat Bend, 8 t h ; r t e s t  monthly range, 
80, a t  Grove; least monthly range, 42, at Fort adison. 

Precipifation.-The average was ahout 1.00 below the normal; greatest 
monthly, 1.40, at West Bend; least monthly, 0.00, a t  Logan and Glenwood. 

Vi?&.-Prevailing direction, northwea.-J. R. Sage, Ik.9 dioines, directw;  
G. N. Chappel, Sergeant, S i g d  Corps, amidant.  

KANSAS. 
Temperature.-The mean &about 6.0 above the normal ; maximum, 82, 

at Horton, Z d ;  minimum, -8, at Lakin, 7th;  greatest monthly range, 74, 
at Horton ; least monthly range, 48, at Morse. 

fiecipitaf@n.-The avera e was 0.62 below the normal ; greatest monthly, 
2.00, at Oswego ; least mont%ly, 0.00, at several stations. 

Wi,rd.-Prevailing direction, nouthwest.-Prof. J. T. Lovewell, Topeka, 
director; T. R. Jennings, Sergeant, Signal cbrps, m k t a n f .  

Tem erature.-The mean was less than 1 above the normal * maximum, 70, 
at EarOngton, 1st ; minimum, 12, at Shelbyville and Richmond, 28th ; greatest 
monthly range, 60, at Frankfort and Princeton ; least monthly mnge, 88, at 
Central City and Franklin. 

A.&pitation.-The average waa about 1.00 below the normal ; greatest 
monthly, 4.27, at Franklin ; least monthly, 2.14, a t  Mount Sterling. 

Wind.-Prevailing direction, southwest.--Dr. E. A.  Grant, LotchDiUe, &- 
rector; B a n k  Burke, Sergeant, signal c-8, assistant. 

LOUJSIANA. 
Tern tyature.-Maximum$2, at Melville, 7th, and at Plaquemine, Cameron, 

and Tfibodeaux, 6th; minimum, 21, at Liberty Hill, 9th ; ereatest monthly 
range, 68, a t  Plaquemine ; least monthly range, 37, a t  Port  had$. 

fiecipitation.-Qreatest monthly, 6.08, at Amite City ; least monthly, 1.07, 
at New Iberia. 

Wind.--Prevaihg direction, north.-Qeorge E. Hunt, Sergeant, signa2 
Corps, New O ~ l e a n ~ ,  in churge. 

BfICHIGCAN. 
Temperalure.-The meanQaa 1.6 below the normal of the lwt 16 yeam ; 

maximum, 66, at Hanover let, and at a r e  e. 10th ; minimum, -17, at Hill- 
man, 7th ; greateet monthly range, 62, at fIillman ; least monthly range, 28, 
at Colon. 

dKENTUCKY. 


